We present 80 stellar and ionised gas velocity maps from the Calar Alto Legacy Integral Field Area (CALIFA) survey in order to characterize the kinematic orientation of non-interacting galaxies. The study of galaxies in isolation is a key step towards understanding how fast-external processes, such as major mergers, affect kinematic properties in galaxies. We derived the global and individual (projected approaching and receding sides) kinematic position angles (PAs) for both the stellar and ionised gas line-of-sight velocity distributions. When compared to the photometric PA, we find that morpho-kinematic differences are smaller than 22 degrees in 90 % of the sample for both components; internal kinematic misalignments are generally smaller than 16 degrees. We find a tight relation between the global stellar and ionised gas kinematic PA consistent with circular-flow pattern motions in both components. This relation also holds generally in barred galaxies across the bar and galaxy disk scales. Our findings suggest that even in the presence of strong bars, both the stellar and the gaseous components tend to follow the gravitational potential of the disk. As a result, kinematic orientation can be used to assess the degree of external distortions in interacting galaxies.
Introduction
To first order, galaxies are rotationally-supported disk systems (for a historical review see e.g., Sofue & Rubin 2001) . The observed line-of-sight velocity distributions are expected to show a regular rotation pattern in the form of the so-called "spider diagram", with the position angle (PA) of the minimum and maximum aligned with the optical major axis. However, several physical processes can disturb this regular behaviour. On the one hand, kinematic perturbations can be induced by external factors such as ram-pressure stripping (e.g., Kronberger et al. 2008) or galactic mergers (e.g., Naab & Burkert 2003) . On the other hand, kinematic departures from regular rotation can be due to internal instabilities such as spiral arms or bars (Binney & Tremaine 2008; Sellwood 2013) . To disentangle the perturbations due to external processes it is necessary first to study in detail the possible kinematic perturbations due to internal processes in both stars and gas.
Integral-field spectroscopy (IFS) is a unique tool to study the kinematic properties across the entire galaxies. Even though 3D spectroscopic surveys are now feasible for a large set of galaxies (e.g.: GHASP, GHαFaS, ATLAS 3D , SAMI; Epinat et al. 2008; Hernandez et al. 2008; Cappellari et al. 2011; Croom et al. 2012) , these surveys have usually focused on the study of the kinematics of early-type systems (e.g.: SAURON, ATLAS 3D ; Emsellem et al. 2004; Krajnović et al. 2011) or on specific wavelength range like Hα range in spiral galaxies in different e-mail: jkbb@iac.es environments (e.g., GHASP, and GHαFaS Fathi et al. 2009; Epinat et al. 2008 ).
The CALIFA survey (Sánchez et al. 2012 ) provides an unique opportunity to study simultaneously the stellar and ionised gas global kinematics in a sample of galaxies that covers a wide range of morphological types, stellar masses and environments. The spectral and spatial coverage provided by the CALIFA IFS data allow us to study the effect of structures such as bars in non-interacting galaxies on the global kinematics. Bars are frequent elliptical-like structures present in disk galaxies. About 40−50 % of nearby disk galaxies observed in optical wavelengths show bars features (e.g., Marinova et al. 2007; Barazza et al. 2008; Aguerri et al. 2009 ). This fraction is even higher (about 60−70 %) for near-infrared observations (e.g., Eskridge et al. 2000; Knapen et al. 2000; Menéndez-Delmestre et al. 2007) . Hydrodynamical simulations of these systems show that the bar component contributes only between 10 and 20 % of the disk potential (e.g., Scannapieco et al. 2010) , and yet it can produce important changes in the gas dynamics. Bars are thought to be very efficient in redistributing angular momentum, energy and mass in both luminous and dark matter components (e.g., Weinberg 1985; Debattista & Sellwood 1998 Athanassoula 2003; Martinez-Valpuesta et al. 2006; Sellwood 2006; Sellwood & Debattista 2006; Villa-Vargas et al. 2009 ). The effects of this angular momentum redistribution is different in gas and stars due to their different properties (e.g., Thielheim & Wolff 1982) . For example, flows are observed within the co-rotation radius towards the galaxy centre only in the gas component (e.g., Rozas et al. 2002) .
The aim of this paper is to characterize the stellar and the ionised gas kinematics for a sample of non-interacting galaxies by means of their global orientation. In a companion paper (Barrera-Ballesteros et al., in preparation) we will use the results of the present study to quantify how much the kinematic of a sample of interacting galaxies differentiates with respect to the kinematics of isolated ones. In other words, the result from this work will yield a yardstick describing kinematic distortions due to internal processes with which to compare to kinematic disturbances induced by major merger events.
The paper is organized as follows. In Section 2, we present the sample as well as the methods for extracting the stellar and ionised gas kinematics. The procedure used to derive directly the kinematic PA from the velocity maps is presented in Section 3. Section 4 presents the kinematic characterization of the non-interacting galaxies: morpho-kinematic and kinematic misalignments are compared against different bar strengths as well as at different radii of barred galaxies. The impact of bars in the velocity field is discussed in Section 5. Our findings and main conclusions are summarized in Section 6.
Sample and observations

Sample selection
The sample presented in this work is drawn from the CALIFA mother sample (Sánchez et al. 2012 ) observed until November 2013. This mother sample includes 939 galaxies, selected from the SDSS DR7 (Abazajian et al. 2009 ). The selection criteria is such that galaxies included are in the nearby Universe with redshifts 0.005 < z < 0.03 and their isophotal diameter in the SDSS r-band is 45 D 25 80 . Using the SDSS r-band images of the observed galaxies we select 80 galaxies without evident signatures of interaction such as tidal tails, bridges, rings, shells or any other morphological distortion caused by a merging. Moreover, we consider galaxies isolated from companions within a physical radius of 250 kpc, a systemic velocity difference smaller than 1000 km s −1 and a difference in magnitude in the SDSS r-band images larger than 2 mag (position and systemic velocities were taken from NED 1 ). We use a conservative physical radius for rejecting close companions with respect to pairs-survey criteria (e.g., Ellison et al. 2008) . The systemic velocity selection criteria is supported by recent cosmological simulations (Moreno et al. 2013) . Finally, we also selected those galaxies for which stellar and ionised gas signal-to-noise (S/N) ratios allow us a reliable estimation of their kinematic properties (see section 2.2).
It is important to note that these selection criteria does not exclude from our sample galaxies with minor companions or galaxies located in the outskirts of groups. However, we estimate the perturbation caused by tidal forces induced by companions by means of the f-value (Varela et al. 2004 ). Values larger than -2 are required to produce sizeable effects on a disk galaxy. We were able to measure in 71 objects the f-value. We found that 95% of these galaxies have f-values smaller than -2 with a mean value of -4.0. This suggests that our sample is a fairly representation of isolated galaxies. In fact, 10 galaxies from our sample are also part of the AMIGA sample (Analysis of the interstellar Medium of Isolated GAlaxies, Verdes-Montenegro et al. 2005, CALIFA id: 2, 30, 131, 152, 275, 743, 748, 777, 779, 856) .
1 NASA/IPAC Extragalactic database. http://ned.ipac.caltech.edu/ AMIGA sample is defined based on strict isolation criteria, and shows different physical properties at all wavelengths studied so far than galaxies in denser environments (even field galaxies). These 10 galaxies are located in the region of lower tidal forces and number density of AMIGA full sample (Fig. 6 in Verley et al. (2007) ).
Our non-interacting sample includes different morphological types, bar strengths and a relatively wide range of luminosities (-24 M r −19; where M r is the absolute magnitude in SDSS rband). Morphological types and bar strengths were obtained by visual inspection of the SDSS r-band images by different members of the collaboration (Walcher et al., in preparation, see also table B.1). Even more, the sample is dominated by Sbs and Sc morphological types, which are also the dominant population of the AMIGA sample, hence characteristic of isolated galaxies. Finally, from a visual inspection of the velocity maps we exclude from our sample the early-type galaxy NGC 5623. This galaxy presents a stellar counter-rotating disk, presumably originated from an early encounter, and thus it will be included in the sample of interacting galaxies of Barrera-Ballesteros et al. (in prep.) .
CALIFA velocity maps
Observations were carried out using the PPAK instrument at Calar Alto Observatory (Roth et al. 2005) . Its main component consists of 331 fibers of 2 . 7 diameter each, concentrated in a single hexagon bundle covering a field-of-view of 74 × 64 , with a filling factor of ∼ 60% . Three dithered pointings are taken for each object to reach a filling factor of 100% across the entire FoV. The final data cube consists of more than 4000 spectra at a sampling of 1 × 1 per spaxel (see details in Husemann et al. 2013) . The CALIFA survey has two spectral setups, V500 and V1200, low and intermediate resolution, respectively. Objects included in this work have been observed in the V500 setup. This setup has a nominal resolution of λ/∆λ ∼ 850 at ∼5000Å and its nominal wavelength range is 3745−7300Å.However, the final data cube has an homogenized spectral resolution (FWHM) over the entire wavelength range of 6.0Å and the wavelength sampling per spaxel is 2.0Å. The total exposure time per pointing is fixed for all the observed objects to 45 min. The data reduction is performed by a pipeline designed specifically for the CALIFA survey. Detailed reduction process is explained by Sánchez et al. (2012) and improvements on this pipeline are presented by Husemann et al. (2013) .
The stellar kinematic extraction method for the CALIFA survey will be presented in Falcón-Barroso et al. (in prep.) . Here we highlight the main steps. Spaxels with continuum S/N < 3 in the original V500 cube were considered unreliable and therefore not considered in further analysis. To achieve a minimum S/N of 20, we used a Voronoi-binning scheme for optical IFS data implemented by Cappellari & Copin (2003) . We will refer to these Voronoi bins as "voxels". From this selection in the continuum S/N, a large fraction of the voxels (∼80%) have the same size as the spaxels of the cube. The remaining fraction of the voxels are located in the outer regions of the galaxies and include a range between three or five spaxels. To derive the line-of-sight velocity maps, for each cube, a non-linear combination of a subset of stellar templates from the Indo-U.S. library (Valdes et al. 2004 ) is fit to each voxel using the penalized pixel-fitting method (pPXF, . Errors for each voxel, determined via Monte Carlo simulations, range from 5 to 20 km s Fig. 1 . Example of the method used to determine projected kinematic position angles (PAs) from the velocity maps of the galaxy NGC 36. Left most panel shows the SDSS r-band image of the galaxy. White solid line represents the photometric PA measured at the same galactocentric distance as the kinematic PA (PA morph , measured from the r-band image; see section 3). Dashed line represents the photometric PA measured at the outermost isophotes of the image (PA out morph , see section 4.3). Middle-left and middle-right panels show the stellar and ionised gas velocity maps, respectively. Green points highlight the locations where the maximum velocity is located at given radius, determined from the position-velocity diagram. Black lines for each kinematic side represent the average kinematic PA (PA kin ), while black thin lines along the zero-velocity curve show the average minor kinematic PA. Right panel shows the distance from the galactic centre versus the maximum for the stellar (blue points) and ionised gas (red points) components. The curve along 0 km s −1 represent the velocities along the zero-velocity curve. The error bars represent the uncertainty in velocity determined from Monte Carlo simulations.
ties are smaller than the spectral sampling per spaxels from the data cubes. Since each spaxel offers a wide range of absorption lines to fit its line-of-sight velocity, the spectral location of these absorption features can be determine even at scales smaller than the spectral sampling. Figure 1 (middle-left panel) shows an example of a stellar kinematic maps for one of our galaxies
The detailed description of the ionised-gas kinematic extraction method for the CALIFA survey is provided by García-Lorenzo et al. (2014, submitted) . Briefly, to obtain the ionisedgas emission in each spaxel we subtracted the stellar continuum spectra derived from the best stellar pPXF fit in its corresponding voxel. No binning was done for the ionized gas. We assumed that the stellar populations in each voxel are rather smooth and do not change from spaxel to spaxel within each voxel. A cross-correlation (CC) method is used to measure the velocity of the ionised-gas (see García-Lorenzo 2013, for details on the method). The method compares the spectrum in each spaxel in a given wavelength range with a template that includes the Hα+[NII]λλ6548,6584 emission lines (6508−6623Å). The template corresponds to a Gaussian model for each emission line in the given wavelength range, shifted to the systemic velocity reported in NED and assuming a velocity dispersion equals to the instrumental resolution (σ ∼ 90 km s −1 at the Hα emission line). We selected spaxels with S/N > 8 in this emission line for the ionised gas velocity maps. García-Lorenzo et al. (2014, submitted) present examples on the kinematic fitting per spaxel and the extraction of the ionized gas component. Fig. 1 (middle-right panel) shows an example of an ionised-gas velocity maps. Estimated uncertainties in the location of the maximum of the CC function are ∼10 km s −1 . Both the pPXF and the CC methods are able to determine velocity dispersion maps however, due to the low spectra resolution of the V500 data we did not attempt any further analysis of these maps. They are also not required for the work presented here.
Kinematic position angles from velocity maps
Appendix C shows the complete set of stellar and ionised gas velocity maps for the galaxies in this study. Some of them are also presented in Falcón-Barroso et al. (in prep ., for stellar kinematics in the V1200 setup) and García-Lorenzo et al. (2014, submitted for the ionised gas).
In the last years, several analytic methods have been developed to determine kinematic properties from two-dimensional velocity distributions. These models consider symmetric velocity distributions, either by assuming a thin disk geometry (e.g., Barnes & Sellwood 2003; Epinat et al. 2008) , pure-circular motion on elliptical galaxies (Krajnović et al. 2006) or symmetrical radial distortions with respect to some axis (Spekkens & Sellwood 2007) . Even though these methods yield good results for symmetric velocity maps, they may provide (depending on its use) biased or uncertain results for galaxies with strong departures from order motions.
The aim of this paper is to establish the observed (i.e., projected) typical ranges of kinematic parameters expected for noninteracting galaxies. From those kinematic values, we will be able to shade some light on the possible kinematic distortions induced by an interaction. For this reason, we provide in this study a quantitative characterization of the kinematics of galaxies through parameters derived directly from their stellar and ionised gas velocity distributions. No assumption on the behaviour of the galactic components is made. We will use the same method on our sample of interacting galaxies in order to make a consistent comparison. A pure-rotational velocity field can be caracterized by several parameters: kinematic centre, systemic velocity, global orientation of the field (i.e., kinematic PA), and its inclination with respect to the sky's plane. In this study we restrict ourselves only to kinematic projected properties of the sample. We consider that an estimation of the inclination via the velocity distribution would require assuming an intrinsic behavior on the kinematic component (e.g., tilted-ring modeling, Józsa et al. 2007 ). Although, this could be the case of some of the non-interacting galaxies presented in this study (restricted even only to the nebular component), it might not be the case for highly asymmetric velocity fields, such as those exhibit by interacting/merging galaxies. In the work presented here we focus mainly on the characterzation of the velocity fields via their different components kinematic PAs.
In order to determine the global orientation of the velocity maps first it is necessary to set the kinematic centre. For an ideal pure rotating disk the kinematic centre should be at the position with the largest velocity gradient (or gradient peak, GP hereafter) and in agreement with optical nucleus. The reader is refered to García-Lorenzo et al. (2014, submitted) for details of the method used to determine the velocity gradient in the CALIFA ionized gas velocity fields. Briefly, in a region of 10 × 10 centred in the optical nuclei we determine the velocity gradient in each spaxel with respect to the surrounding spaxels. Then, we select the positions where the velocity gradient is larger than its average inside this box. Finally, the GP is estimated from the weighted average location of the selected positions, using as weights the velocity gradient at each location.
For an observed velocity field the GP does not always coincided with the optical nucleus (ON hereafter). Taking the size of the original fiber as the minimum distance to report an offset between the GP and ON (i.e., 2.7 ). We find that a large fraction of the sample in their stellar component do not present a significant offset between these two positions (69/80) with a mean offset of 1.5 and standard deviation of 1.1 arcsecs. In the rest of the stellar velocity fields this offset is due to possible SNe in the central region (e.g., NGC 7478) or the possibility in barred galaxies that the GP is located at the end of bar (e.g. NGC 6004). The ionized gas present similar offsets (mean offset of 1.3 and standard deviation of 0.9 arcsecs). However the fraction of galaxies with small offsets is larger (74/80). The galaxies with large offsets are either edge on galaxies (e.g., UGC 841) or patchy in emission (e.g., NGC 4956). Finally, as kinematic centre we choose either ON or GP, depending on the best symmetry of the rotational curve (see details below). In all the cases with large offset in the GP (in both components) the ON yields a more symmetric velocity curve than the GP. This yield that in 21/80 and 5/80 velocity fields the ON was selected as the kinematic centre for the stellar and ionized gas components, respectively. As we note above most of the offsets are smaller than the original spatial resolution of the instrument, in particular, for the stellar component where spatial binning is done (although small for the nuclear region) this yield a larger number of fields where the ON was selected as kinematic centre. In tables B.2 and B.3 we list the gradient peak location with respect to the optical centre when the choice for the kinematic centre was the GP, and the systemic velocity derived for both components as the mean value within a 2.7 radius of the kinematic centre.
The major (projected) kinematic axis (PA kin , hereafter) provides a measurement of the global kinematic orientation. It can be determined directly from the positions of the spaxels defining the kinematic lines of nodes (Nicholson et al. 1992) . In practice, we plot the radial velocity for all the spaxels up to a given radius in a position-velocity diagram centred in the kinematic centre previously assigned (see right panel of Fig. 1 ). We then choose those spaxels with the maximum (minimum) projected velocity at the receding (approaching) side at different radii. Finally, for each side, we identify the selected spaxels in the velocity map. The average of their polar coordinates provides an estimation of PA kin and their standard deviation (δPA kin ) measures the scatter of these points around the straight line defining the kinematic PA. Following a similar procedure, we also determine the minor (receding and approaching) kinematic PA by selecting the spaxels with the lowest velocity differences respect to the kinematic center. To compare the stellar and the ionised gas kinematic PA we pick the common maximum radius where both components can be measured. Although PA kin is usually defined as the angle between the north and the receding side of the velocity field (e.g., Schoenmakers et al. 1997) , for the sake of homogeneity, we report the approaching and receding kinematic PAs independently (PA kin,app and PA kin,rec ) between 0 and 180 degrees from . Difference between the morphological PA (PA morph ) and kinematic PA (PA kin ) against the total stellar mass for the stellar (top) and the ionised gas (middle), as well as the stellar versus ionised-gas kinematic PA (bottom). Both kinematic sides of the velocity maps were compared with PA morph (top panels) and between each component (bottom panel). In each panel, the green-filled circles represent the non-barred galaxies, blue diamonds are weakly-barred galaxies and violet squares correspond to barred galaxies. For early-type galaxies we use open circles. Dashed lines represent the 2σ dispersion of the sample. Labels indicate the 3σ outliers. Error bars are determined from Monte Carlo simulations.
North to East. Typical errors in PA kin and δPA kin are of the order of 7
• obtained from Monte Carlo simulations. We have also investigated the uncertainties introduced by the Voronoi binning in the stellar velocity maps (by artificially increasing the level of binning in a few of our galaxies) and established that they could bias the determination of PA kin at most 4
• . In this study, for comparison, we also estimate the photometric orientations PA morph of the galaxies by fitting an ellipse model using the standard task ellipse of IRAF 2 on the isophotes of the SDSS r-band image at two galactocentric distances: 1) at the same galactocentric distance where PA kin are derived (PA morph , see solid white line in left panel of Non-barred Weakly-barred Strongly-barred Fig. 3 . Internal kinematic misalignment between the receding PA (PA kin,rec ) and approaching (PA kin,app ) kinematic position angle against the stellar mass. In each panel the green-filled circles represent the non-barred galaxies, blue diamonds correspond to weakly-barred galaxies and violet squares represent the barred galaxies. Open circles represent the early-type galaxies. Dashed lines represent the 2σ dispersion of the sample (∼15
• ). Labels indicate the 3σ outliers. Error bars at the left-top of each panel represent the typical error determined from Monte Carlo simulations.
left panel of Fig. 1 ). We use the ellipticity of the latter ( ) as an homogeneous proxy for the inclination of the galaxies in our sample (see Table B .1). All the position angles used in this work, as well as the radial distances where they have been computed, are presented in Tables B.2 
Kinematic alignment of galaxies
Global morpho-kinematic misalignments
In Fig. 2 we show the morpho-kinematic PA misalignment (i.e., PA morph − PA kin ) for the stellar and ionised-gas components (top and middle panels, respectively) against the total stellar mass of the galaxies (from Walcher et al., in preparation). Since there is no preference between the kinematic approaching and receding PA, both of them were compared with respect to PA morph . We do not find any trend between the stellar mass and the morphokinematic PA misalignment, in any component, for our sample of galaxies. About 90% of the galaxies have morpho-kinematic misalignments smaller than 21(stellar)/ 22 (ionised gas) degrees. The mean misalignment and standard deviation are ∼0
• and ∼10
• , respectively in both components. This indicates a global agreement between morphology and kinematics regardless the morphological type or bar strength. Barred galaxies present in both components the larger morpho-kinematic difference and the larger error bars (see tags in Fig. 2 ). On the one hand, larger differences in the stellar component are observed in IC 1683, NGC 5735, and NGC 171. For the two former galaxies the kinematic PA is similar to PA out morph rather than PA morph . However PA kin of NGC 171 is not similar to any of the photometric PA presented here (see Fig. 4 ). On the other hand for the ionised component, NGC 3687 and NGC 5735 present dissagrements with the photometric and kinematic PA. Similarly as in the stellar component, this galaxies seems to be more aligned to PA out morph than PA morph . In Sec. 4.3, we study the impact of deriving the kinematic PA at different radius, in particular for barred galaxies. Krajnović et al. (2011) found that for 90% of the ATLAS 3D galaxies displayed stellar morpho-kinematic misalignments smaller than 16
• in their stellar component. From a sample of 24 early-type bulges, Falcón-Barroso et al. (2006) found that 80% showed stellar morpho-kinematic differences smaller than 20
• . Our results, based on a sample of non-interacting galaxies with a wide range of morphological types, are consistent with those findings. For the ionised-gas, the Fabry-Perot survey of latetype spirals and irregular galaxies, GHASP (Epinat et al. 2008) , reported a 85% of the objects with morpho-kinematic misalignments smaller than 15
• . These results are also in agreement with our findings. Similar results have also been found for smaller samples (e.g. Kutdemir et al. 2008) .
Although we present along this study projected kinematic properties of non-interacting galaxies, in Appendix A we study the possible impact of the inclination for the determination of kinematic properties. In Fig. A.2 we plot the previous morphokinematic misalignments with respect to the photometric ellipticity as a proxy for the inclination ( , see Sec. 3). As is expected, larger misalignments are found at low ellipticities whereas at high ellipticities the morpho-kinematic misalignements get reduced due to the projection effects. However, we suggest that even at low ellipticities this misalignments reduced significantly (see Sec. 4.3).
Our results suggest that for a non-interacting galaxy the misalignment between the photometric and global (stellar-and/or ionised gas-) kinematic orientation is small for a wide range of morphologies and stellar masses (smaller than 20
• , with a mean value of ∼ 0
• ). This also held for galaxies with strict isolation critera (i.e., AMIGA subsample), where the average misalignment for these galaxies is ∼1
• with a standard deviation of 8
• and 5
• for the stellar and ionized gas component, respectively. As we noted previously only a small fraction of galaxies (2/80, barred) show large morpho-kinematic misalignments.
In the bottom panel of Fig. 2 we show the difference between the stellar and ionised gas kinematic PA (i.e.PA stellar kin − PA gas kin ). As in previous plots, we separate our sample according to their different bar strengths. In this stellar mass range, we do not find any trend. Barred and non-barred galaxies present similar alignments between their components. In fact, the mean difference for these components orientations is ∼1
• with a standard deviation of ∼7
• . For 90% of the galaxies, the global orientation of the stellar and the ionised gas velocity fields agrees, with differences smaller than 16
• . The only galaxy that seems to present large kinematic misalignment between both components is the late-type barred galaxy NGC 171. The large uncertainties in the ionized gas component as well the fact that the locations of maximum velocity present a large deviation from a straight line in the gas component suggest that the strong bar is the driver that distorted the ionised gas velocity field. From the SDSS r-band image, this object presents a bar as large as the FoV of the instrument with an extended ring. This is the only galaxy with these features in the sample presented here. In Fig. A.4 we plot these misalignments respect to the ellipticity. For a wide range of inclinations the alignment between both components is consistent. Summarizing, our measurements reveal small morphokinematics misalignments for both component as well as small stellar versus gas kinematic misalignments for barred galaxies, comparable to those for non-barred galaxies. At the spatial and spectral resolution of CALIFA survey, both components thus seem to follow a similar kinematic pattern even in the presence of bars.
Internal kinematic PA misalignments
In Sec. 3 we estimated kinematic PA from the approaching and receding side as well as their departures from a straight line (PA kin,rec , PA kin,app , δPA kin,rec , δPA kin,app ). This allows us to study the internal kinematic misalignment, defined as |PA kin,rec − PA kin,app | − 180
• , which should be zero for a regular rotational pattern. Figure 3 presents these misalignments for the stellar (left) and the ionised gas (right) components.
We find that ∼ 92% of the objects have internal kinematic misalignment smaller than 15
• for both the stellar and the ionised gas. This is for different stellar masses and ellipticities (see Fig. A.3) . Assuming that our objects are a representative sample of isolated galaxies, we suggest that any distortion in the line-of-sight velocity distribution that produces a kinematic misalignment larger than those values is not caused by internal processes. The kinematic deviations from a straight line δPA kin range from 5
• to 40
• in both components for a large fraction of the sample (∼ 90%). The mean value of these deviations is twice for the stellar component with respect to the ionized gas (∼ 15
• and ∼ 7 • ). Their standard deviation is also twice for stars respect to the stellar component (∼ 8
• and 4
• , respectively). In Fig. 5(top-panel) we plot the distribution of δPA kin for different barred strengths. The fact that the mean deviation of the stellar component is almost twice the deviation from the ionized gas could be explained by different factors. On the one hand, although we are allow to determine in each spaxel the stellar velocity with relatively small uncertainty, the change of velocity for joint spaxels could be smaller than the spectral resolution leading in a higher scatter in the positions of maximum velocity. On the other hand, the method used here to derived kinematic properties is entirely based on the symmetry that a pure rotational velocity field should display. Therefore, any deviation translates in a perturbation in any of the parameters we are using to quantify or velocity fields. Small δPA kin in the ionized gas indicates that gas lies in a thin disk, while the stellar component present 'dynamical-heated' structures (e.g., dynamical heated disk, pressure-supported bulge, etc).
As we mention above, the barred galaxy NGC 171 is the object where is more difficult to trace a symmetric velocity field in its ionised gas component (see Appendix C), the deviation of the maximmum-velocity positions from a straight line is of the order of δPA kin ∼90
• . In Sec. 5, we discuss the possible relation of δPA kin with the level of bar strength of the non-interacting galaxies.
Dependence on the measuring radius
In previous sections, to compare the PA kin of both components, we used the same distance to average the polar coordinates of positions defined by the lines of nodes (see Sec. 3). In our data, usually the stellar velocity map limits this distance where the average is done. For barred galaxies, it is similar (and a few times smaller) than half the length of the bar (see r bar in table B.1 and r in tables B.2 B.3). For the majority of the galaxies, the ionised gas extends further out for these galaxies. Our results could therefore be biased because of measuring the average kinematic orientation on a distance similar or close to the bar length.
To study the impact of this distance in the global orientation of the galaxies, we calculated the morpho-kinematic misalignments at different radii in a sub-sample of 49 low-inclined galaxies ( < 0.5 ). PA kin is computed up to two different radius, r out and r in (see table B.4). The former defines the largest extension of the velocity map in any component. For barred galaxies r in defines the bar length, for non-barred galaxies we define it as half of the r out . PA kin (r out ) is the average of the polar coordinates from r in to r out , while PA kin (r in ) is the average from the kinematic centre up to r in .
Left panels of Fig. 4 show, for both components, the morphokinematic misalignment respect to the orientation of an ellipse at the outermost region of each galaxy (PA out morph ).. Red symbols correspond to misalignments with PA kin (r in ), while blue ones represent misalignments for PA kin (r out ). Note that in most of the cases PA out morph is measured at larger radii than PA kin (r out ). Right panels compare the difference between PA kin (r in ) and PA kin (r out ). Figure 4 evidences the similar alignment of the kinematic PA for different morphologies at the different measuring radius, r in and r out , in particular for barred galaxies. On the one hand, the comparison of kinematic PAs and PA out morph (left panels) reveals that 90% of the objects have differences smaller than 16
• (20 • ) for the outer (inner) region in the stellar component. Differences became smaller for the ionised gas (13
• and 20
• for outer and inner regions, respectively). On the other hand, when we compare PA kin at the inner and outer radii (right panels), we find that 90% of the galaxies have differences smaller than 20
• (16 • ) for the stellar (ionised gas) component. These plots quantify what we observed in velocity fields; at different radii the orientation of the major kinematic PA remains rather constant. Moreover at different radii, PA kin seems to be aligned with the orientation of the major photometric axis rather than other morphological local features such as bars. We find one outlier in both components: the strongly barred late-type galaxy (NGC 171). This galaxy presents the smallest ellipticity in the sample (see Fig. A. 2), making difficult to determine a reliable estimation of PA out morph . From these morpho-kinematic differences as well as the differences presented in Sections 4.1 and 4.2 we suggest that for this sample of non-interacting galaxies, the stars and the ionised gas follow the potential of the disk.
The impact of bars in velocity maps
Simultaneous comparisons of the stellar and ionised gas resolved kinematics in barred galaxies are rather scarce. Falcón-Barroso et al. (2006) studied those cases found in a sample of 24 spiral bulges. The sample included nine barred galaxies. Kinematic misalignments between the two components for these galaxies ranged from 1
• to 38
• . A subsequent detailed study of the galaxy NGC 5448 (Fathi et al. 2005 ) revealed a kinematic misalignment between these two components of 25
• . These differences Morpho-kinematic PA misalignments at different regions of the galaxy against the stellar mass for both the stellar (top panel) and the ionised gas (bottom panel) components in a subsample of low-inclined galaxies. In each of these panels, the red points represent the morpho-kinematic PA misalignment between PA out morph (see table B.1) and PA kin at r in . Blue points represent the morpho-kinematic misalignment between PA out morph and PA kin up to r out (see section 4.3 for details). Filled circles, squares and stars represent non-barred, weakly-barred and stronglybarred galaxies, respectively. Right panels: Difference between the kinematic PA derived at r in and r out against the stellar mass for both the stellar (top panel) and the ionised gas (bottom panel) components. In the panels we highlight those objects with larger misalignments.
are explained by the fact that the morphological PA of the galaxies was measured within the same FoV probed by their kinematics (i.e. the inner regions of those galaxies). The PA morph in those cases are thus biased due to the bar. Throughout this study we find that the global kinematic orientation (measured by the major-axis kinematic PA) for the stellar and the ionised gas are aligned for non-interacting objects in the CALIFA survey (see Fig. 2 and 3) . This result appears to hold at different radial lengths of the galaxies (Fig. 4) , even for barred galaxies. To quantify the departures from perfect axisymmetry in the global kinematic orientation, we plot in top panels of Fig. 5 histograms showing the deviations from a perfect straight line observed in the stellar and ionised-gas kinematic maps (δPA stellar kin , δPA gas kin ). As we already note in Sec. 4.2 the mean value of these deviations is larger for the stellar component in comparison to the ionized gas. For both components the strongly barred galaxies present slightly larger values respect to the non-barred galaxies. In particular the ionised gas component presents a difference between the distribution of barred and non-barred galaxies. This suggest that although the global kinematic orientation is stable in noninteracting galaxies, in particular for barred galaxies, some other kinematic parameters such as δPA gas kin (at higher spatial and spectral resolution as the present velocity fields ) can be sensitive to the presence of strong bars.
It is important to note that there is still a fair fraction of strongly barred systems with δPA kin consistent with those observed in non-barred galaxies. We have investigated whether this effect is caused by the flattening of the galaxy,or due to the relative orientation of the bar with respect to the disk major axis. This is shown in the middle and lower panels of Fig. 5 . The projected deviation of the kinemtic PA (δPA kin ) seems to grow at lower apparent flattening of the galaxy (as a surrogate for inclination). This trend is particular clear for barred galaxies, it may be induced by projections effects. Using the method presented in this study, any kinematic deviation from a straight line would be more easily quantified in a nearly face-on velocity field than in the same field viewed as edge-on. For high inclined galaxies with large kinematic deviations, we may even trace vertical motions rather than radial deviation from a circular velocity field. Note however that other kinematic indicators such as the intrinsic kinematic misalignment do not present a clear trend respect to the ellipticity (see Appendix A). As for the orientation of the bar with respect to the disk major axis, the kinematic deviations covers a wide range of values for a given alignment between the bar and disk orientation, indicating that at least for barred galaxies the orientation of the bar with respect to the disk may not affect drastically the scatter in the location of maximum velocities. (left) and δPA gas kin (right) separated by different bar strengths. Dashed-lines represent the nonbarred galaxies, dotted-lines correspond to the weakly-barred galaxies and solid-lines shows the distribution of strong barred galaxies. Middle: Apparent flattening of the galaxies via the ellipticity, as in previous figures, the green-filled circles represent the non-barred galaxies, blue diamonds correspond to weakly-barred galaxies and violet squares represent the barred galaxies. Bottom: Difference between the PA of the disk (PA disk ) and the PA of the bar (PA bar ) for strongly-barred galaxies only. Arrows in middle and bottom gas panels indicate the galaxy NGC 171 (δPA gas kin ∼ 90
• )
The velocity maps of barred galaxies often show, however, clear signatures of perturbations from a symmetric velocity field (e.g., Hernandez et al. 2005; Fathi et al. 2009 ). A characteristic "S"-shape in the zero-velocity curve is observed in several of these ionised gas kinematic maps (e.g., Peterson & Huntley 1980; García-Barreto & Rosado 2001; Emsellem et al. 2006) . For a pure rotating disk galaxy the major and minor axis are perpendicular everywhere (Binney & Merrifield 1998) . To account for the distortion in the zero-curve velocity we estimate the difference between the above kinematic PAs. For each low-inclined galaxy ( < 0.5) we estimate the largest departure among the four kinematic PAs (approaching and receding major PAs and their corresponding minor PAs). 0
• represents perpendicularity between major and minor axes. In Fig. 6 we represent these departures against the stellar mass (left panels) and the photometric alignment of the bar respect to the disk for barred galaxies (right panels) for the stellar (top panels) and nebular components (bottom panels). For the stellar component, almost all the low-inclined galaxies present differences smaller than ∼30
• except for the barred galaxy NGC 6155. Even more, Misalignment between the major and minor kinematic PA for a subsample of low-inclined galaxies( < 0.5). 0
• represents perpendicularity between major and minor axes (see section 5 for details). Left panels show these misalignments as function of the stellar mass for the stellar (top) and the ionised gas (bottom) components. Right panels present these kinematic misalignment as function of the morphological alignment of the bar with respect to the disk for barred galaxies. As in previous figures, the green-filled circles represent the non-barred galaxies, blue diamonds correspond to weakly-barred galaxies and violet squares represent the barred galaxies. Dotted-violet lines represent the mean value for the barred galaxies while dashed-green lines represent the mean value for the non-barred galaxies. strongly-barred galaxies spread homogeneously in this range as the non-barred objects. The average departure between strongly and non barred galaxies is similar (∼11
• and ∼15
• , respectively). The ionised gas component display a wide range of differences between the major and minor kinematic PAs. In particular, strongly-barred galaxies present a wider range of differences than non-barred sample. The average of this difference for the barred galaxies is larger (∼24
• ) respect to the unbarred galaxies (∼15
• ). According to numerical simulations, the difference between the major and minor kinematic PA is best seen in velocity fields where the bar makes an angle of 45
• with the major axis of the galaxy (e.g., Athanassoula 1984; Scannapieco & Athanassoula 2012) . Due to the moderate sub-sample of barred galaxies in this study and the rather large uncertainty in determine the minor kinematic PA, it is not clear weather larger differences in the kinematic PAs are observed at this specific angle between the bar and the disk PA. Note however, that for the stellar component an increment in this difference seems to be present at PA disk -PA bar ∼ 50
• . In the ionised gas, for a given morphological alignment between the bar and the disk we find a broad range of differences between the major and minor kinematic PA. Given the spectral and spatial resolution in our velocities distributions, we consider that the difference between the major and minor kinematic PAs is a sensitive indicator of the presence of a bar in particular for the ionised gas component. Detailed individual studies are required in order to explain the shape and length of the distortion in this velocity curve as well as to determine if the ionized gas is more sensitive component to the bar potential. These issues are beyond the scope of this study, however our results motivate numerical simulations to address the nature of the kinematics in non-interacting galaxies. As opposed to the previous kinematic indicators (see Fig. 2 and 3) this indicator of kinematic distortion varies significantly for non-interacting galaxies making difficult to use it as a discriminator to distinguish the kinematic distortion produced by the merging event or a secular process.
Conclusions
We have studied the stellar and ionised-gas kinematics for a sample of 80 non-interacting galaxies in the CALIFA survey. The fraction of barred and non-barred objects in this sample is similar. We find that for 90% of the sample the global orientation of the stellar and ionised gas is fairly aligned (misalignment smaller than ∼ 20
• ) with respect to the global photometric orientation of the galaxy, including barred and non-barred objects. From the method used to measure the major kinematic PA we study the internal kinematic PA misalignments namely, the difference between the receding and approaching kinematic PA. We find intrinsic aligned velocity fields in both components for a large fraction of the sample (intrinsic misalignments smaller than 15
• degrees for the stellar and the ionised gas components).
We also compared the derived kinematic PA for the stellar and the ionised gas components. We observe a tight alignment (16
• degrees of difference) between both components for the majority of this non-interacting sample. This result holds even in barred galaxies when the comparison is carried out either at the radius of the bar or further out, the radius of the disk. From these results we suggest that the global kinematics in non-interacting galaxies in both the stellar and the ionised gas components (measured by the major kinematic position angle) seems to be dominated by the mass of the disk, rather than other morphological component that can induce non-circular patterns in the observed velocity fields such as bars. Even though locally bars can redistribute the angular momentum, energy and mass; the global kinematic pattern that dominates across the galactic disk -including the bar-is consistent with a regular rotational pattern.
We will use the results presented in this paper to gauge the kinematic distortions caused by external forces in galaxies that undergo a merger event in Barrera-Ballesteros et al. (in prep.) . provided by the Calar Alto Legacy Field Area (CALIFA) survey (http://www.califa.caha.es). Based on observations collected at the Centro Astronómico Hispano Alemán (CAHA) at Calar Alto, operated jointly by the Max-Planck-Institut für Astronomie and the Instituto de Astrofísica de Andalucia (CSIC). CALIFA is the first legacy survey performed at the Calar Alto. The CAL-IFA collaboration would like to thank to the IAA-CSIC and MPIA-MPG as major partners of the observatory, and CAHA itself, for the unique access to the telescope time and support in manpower and infrastructures. The CALIFA collaboration also thanks the CAHA staff for the dedication to this project. 
Appendix A: Kinematic alignments versus apparent ellipticity
All the kinematic parameters presented in this study are determined on the plane of the sky. Therefore, it is expected that any intrinsic kinematic property would be affected by the inclination of the galaxy with respect to the plane of the sky. In this appendix we show the same kinematic misalignments presented in section 4 with respect to the apparent ellipticity as proxy of the apparent inclination of the galaxies. In Figure A .1 we plot the distribution of the non-interacting galaxies with respect to the ellipticity. We have a fair coverage of galaxies at different inclinations , in particular for the lowinclined ones ( < 0.5). In order to have consistent results, we also try to have the same fraction of barred vs unbarred galaxies at different ellipticity bins.
In Figure A .2 we plot the morpho-kinematic misalignments explained in section 4.1 against the ellipticity for both components as well as the internal kinematic misalignment in each component ( Fig. A.3 ) and the comparison of the kinematic Distribution of the ellipticity as proxy of the inclination for the galaxies used in this study. Dashed-lines represent the nonbarred galaxies, dotted-lines correspond to the weakly-barred galaxies and solid-lines shows the distribution of strong barred galaxies.
PA between the stars and the gas ( Fig. A.4) . We find large morpho-kinematic misalignments in galaxies with low ellipticities ( < 0.3, see Fig. A.2) .
For the kinematic parameters independent of the morphology (i.e., Figs. A.3 and A.4), we find rather similar values at different ellipticity bins. In each panel of these figures we plot an estimation of the projections effects as function of the ellipticity assuming a face-on misalignment of 60
• (see Fig. A .2) in any of the (morpho-) kinematic indicators. This value was chosen to approximately match the misalignments found at large ellipticities. Within uncertainties all the galaxies display internal kinematic misalignments smaller as the ones expected for their inclinations. In other words for these misalignments we do not find large scatters at low ellipticities as expected for a quantity heavily affected by projection effects. In each panel, the green-filled circles represent the non-barred galaxies, blue diamonds are weakly-barred galaxies and violet squares correspond to barred galaxies. For early-type galaxies we use empty circles. Labels indicate the 3-σ outliers. Dashed lines represent the projection effect of a morpho-kinematic misalignment of 60
• measured in the plane of the galaxy. In each panel, the grey area represents the 2σ dispersion of the sample. Internal kinematic misalignment between the receding PA (PA kin,rec ) and approaching (PA kin,app ) kinematic position angle against the ellipticity. In each panel the green-filled circles represent the nonbarred galaxies, blue diamonds correspond to weakly-barred galaxies and violet squares represent the barred galaxies. Empty circles represent the early-type galaxies. Labels indicate the 3-σ outlier. Dashed lines represent the projection effect of a morpho-kinematic misalignment of 60
• measured in the plane of the galaxy. In each panel, the grey area represents the 2σ dispersion of the sample. Stellar and ionised gas difference respect the ellipticity. the green-filled circles represent the non-barred galaxies, blue diamonds correspond to weakly-barred galaxies and violet squares represent the barred galaxies. Empty circles represent the early-type galaxies. Dashed lines represent the projection effect of a morpho-kinematic misalignment of 60
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